We will consider Stark broadening of non hydrogenic spectral lines in the impact approximation in compact stars: pre-white dwarf, white dwarf, and neutron star atmospheres. In order to show an example, Stark broadening parameters have been calculated, using the impact semiclassical perturbation approach, for four Xe VI spectral lines. Obtained results have been used to demonstrate the influence of Stark broadening in DA and DB white dwarf atmospheres.
Introduction
Compact stars like white dwarfs, pre-white dwarfs and neutron stars are particularly interesting for the applications of Stark broadening research, since in their atmospheres this broadening mechanism is dominant in comparison with other pressure broadening mechanisms and usually also in comparison with Doppler broadening. Such investigations are particularly stimulated by the development of satellite born telescopes which are providing high-resolution spectra of earlier inaccessible quality. For example, well-resolved line profiles of many white dwarfs and other hot and dense stars have been and will be provided by the Space Telescope Imaging Spectrograph (STIS), Cosmic Origins Spectrograph (COS) and Goddard High Resolution Spectrograph (GHRS), all three aboard the Hubble Space Telescope, as well as by Far Ultraviolet Spectroscopy Explorer (FUSE), the International Ultraviolet Explorer and others. According to Fontaine et al. (2008) the FUSE space mission provided a great number of high resolution spectra of elements such as: C, N, O, Si, S, P, Cl, Ne, Ar, V, Mn, Cr, Fe, Co, Ni, Ge, As, Se, Zr, Te, I, Pb and others in various ionization stages. Moreover, Werner et al. (2012) and Rauch et al. (2015) found Xe VI spectral lines in the spectrum of the DO white dwarf RE 0503-289 (T ef f = 70 000 K, Dreizler & Werner (1996) ), obtained also by FUSE (Far Ultraviolet Spectroscopic Explorer).
Besides the astrophysical significance of Xe VI spectral lines, these lines are also of particular interest for experimental and theoretical studies (Kondo et al. 2008 (Kondo et al. , 2009 ) of shock waves, driven by a compact pulse device at 40 km/s into xenon gas. We note that Ryutov et al. (1999) stated that such experiments with high power lasers "contribute to check the astrophysical computer codes and to bridge a gap between laboratory experiments and astronomical phenomena by scaling laws".
Here we will give a short review of Stark broadening in compact stars, and as an example, we will calculate Stark broadening parameters, line widths and shifts, due to collisions of Xe VI ions with electrons, protons and He III ions, by using impact semiclassical perturbation theory (Sahal-Bréchot 1969a,b) , and we will use the obtained results to show the importance of Stark broadening of Xe VI lines for DA and DB white dwarfs.
On the Stark broadening in compact stars
Stark broadening data are of particular significance for hot and dense compact stars like white dwarfs, but also for neutron stars and for the post Asymptotic Giant Branch (AGB) stars, with terminated hydrogen and helium but not carbon burning. Such post AGB stars form a sequence of bright red giants, more luminous than the Red Giant Branch stars with electron-degenerate helium cores. The traditional division of white dwarfs is in the hydrogen-rich DA type, with broad hydrogen lines in their spectra and helium-rich DB white dwarfs, which spectra are characterized with neutral helium lines. White dwarfs with so low effective temperatures that only continuum is present in their spectra which show no helium or hydrogen lines represent DC type. Cool white dwarfs with traces of metals other than carbon are classified as DZ type. It is assumed that these metals are introduced by accretion from the matter from outside. They are denoted also as DAZ or DBZ type. Now, the classification of helium-rich DB white dwarfs is more wider. They are divided in: DO type, with 40 000 K < T ef f < 120 000 K (see e.g. Dreizler & Werner (1996) ), DB, with 12 000 K < T ef f < 40000 K, and DQ, with 4 000 K < T ef f < 12000 K, characterized by lines of carbon and C 2 Swan band in the spectrum. The carbon lines in the spectra of DQ white dwarfs are present due to convection from the deeper layers (Koester 2010) .
It is interesting to notice that the Zeeman broadening, not existing as a particular broadening mechanism in laboratory spectra, has been discovered in white dwarfs spectra (Schmidt et al. 1986 ).
For Stark broadening applications PG1159 stars (Werner et al. 1991) , which are among the hottest stars, are also of great significance. They are hot hydrogen deficient pre-white dwarfs, with 100 000 K < T ef f < 140 000 K, with high surface gravity (log g = 7). Their atmospheres are composed of helium and carbon with a significant amount of oxygen (C/He = 0.5 and O/He = 0.13) (Werner et al. 1991) , and the main spectral lines in their spectra are of He II, C IV, O VI and N V.
Stark broadening influence on the spectral lines in DA and DB white dwarf atmospheres has been studied for Au II (Popović, Dimitrijević & Tankosić 1999) , Co III (Tankosić, Popović & Dimitrijević 2003) , Cd III (Milovanović et al. 2004) , Cu III, Zn III, Se III (Simić et al. 2006 ), C II (Dufour et al. 2011; Larbi-Terzi et al. 2012) , O II (Dufour et al. 2011 ), Cr II (Simić, Dimitrijević & Sahal-Bréchot 2013) and Nb III (Simić, Dimitrijević & Popović 2014a ). Hamdi et al. (2008) analyzed Stark broadening of Si VI spectral lines in DO white dwarf spectra and Hamdi et al. (2014) Stark broadening of Ar III spectral lines in subdwarf B stars. It is shown that the influence of Stark broadening in the considered compact star spectra increases with log g and is dominant in broad atmospheric layers.
Results and discussions
The impact semiclassical perturbation formalism (Sahal-Bréchot 1969a,b) , for the calculation of Stark broadening of non-hydrogenic, isolated spectral lines, used here, has been described with different innovations and optimizations in Sahal-Bréchot, Dimitrijević & Ben Nessib (2014) . We have calculated in the present paper full widths at half intensity maximum (FWHM) and shifts due to collisions with electrons, protons and He III ions, which are the main constituents of stellar atmospheres, for Xe VI 5p (2012); Larsson et al. (1996) ; Wang et al. (1996 and Churilov & Joshi (2000) ) and the corresponding oscillator strengths have been calculated by using the method of Bates & Damgaard (1949) and the tables of Oertel & Shomo (1968) . We note that more sophisticated calculations, using a Hartree-Fock method, exist in Biémont et al. (2005) and in Gallardo et al. (2015) for some oscillator strengths of the Xe VI. However, as we checked, it is not possible to obtain with them a complete set of oscillator strengths for all perturbing levels needed for a reliable semiclassical calculation.
On the other hand we demonstrated in Dimitrijević & Sahal-Bréchot (1994) For the model atmosphere of DA and DB white dwarfs Wickramasinghe (1972) gives results in function of optical depth points at the standard wavelength λ s =5150Å(τ 5150 ),
so that here the same optical depth has been used. Electron-impact and Doppler widths are presented in Fig. 1 for the Xe VI 6s 2 S 1/2 -6p 2 P o 3/2 (λ = 2135.5Å) spectral line as a function of log τ 5150 , for the atmospheric models (Wickramasinghe 1972 ) of DA and DB white dwarfs with surface gravity log g = 8, and T ef f = 15 000 K. One can see in Fig. 1 that the broadening due to collisions with electrons is dominant in comparison with the concurrent Doppler broadening, for practically all relevant optical depths. One can see as well that for the same surface gravity and effective temperature, Stark broadening is considerably more effective for DB than for DA white dwarfs. Namely, in DA dwarfs the main source of electrons is the ionization of hydrogen and in DB double ionization of helium so that for the same temperature and surface gravity, the electron density is higher in DB white dwarf atmosphere and the corresponding electron-impact line width is larger than in the case of DA dwarf.
It is also interesting to compare the obtained Xe VI Stark broadening data, with the approximate formula for Stark widths of Cowley (1971) . We calculated Stark widths W C , using Eq. (4) from Ziegler et al. (2012) (1971) , even though it had a certain interest in the past, now is totally out-of-date, but it is still sometimes used in astrophysics, in spite of the fact that it largely underestimates Stark widths.
Conclusions
We have calculated line widths and shifts due to collisions with electrons, protons, and 
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